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Abstract 32
High sodium intake is associated with negative health outcomes, including an independent 33 correlation with high blood pressure which increases the risk of cardiovascular disease. A high 34 proportion of sodium intake in the UK is from processed and out of the home food; this includes 35 takeaway food which is increasing in popularity. The aim of the present study was to evaluate 36 salt levels in popular hot takeaway meals. A total of 411 samples of 23 different types of 37 takeaway meals were analysed. Obtained results show the salt content in these kinds of foods is 38 alarmingly high. Comparing medians (interquartile range) for different meal categories, Pizzas 39 contained the highest salt content per portion (9.45 g (6.97-12.83), followed by Chinese meals 40 (8.07 g (5.47-10.99g)), Kebabs (6.21 g (4.01-8.35)) and Indian meals (4.73 g (3.61-6.10)). In 41 addition, significant differences in the salt content between meals within the same category were 42 reported. To enable the consumer to meet the UK's target salt intake, a significant reduction in the 43 salt content of hot takeaway meals should be considered. 44
Introduction 48
High sodium intake, which is mostly consumed as sodium chloride, has been reported to 49 be associated with increased blood pressure in many epidemiological studies (Mohan & 50 independent risk factor of coronary heart disease and stroke (Nagata, Takatsuka, Shimizu, & 52 Shimizu, 2004; Tuomilehto et al., 2001) . Furthermore, high salt intake may also be associated 53 with other adverse health conditions, including kidney stones, gastric cancer, asthma and 54 osteoporosis (He & MacGregor, 2010a) . 55
In the United Kingdom (UK), the Reference Nutrient Intake for sodium in adults is 1600 56 mg per day; this is the salt equivalent of 4 g per day (Scientific Advisory Committee on Nutrition, 57 2003). However, UK current targets are a reduction in average salt intake across the population to 58 Foods prepared outside the home are generally considered to be higher in salt than meals 77 cooked at home, and it has been estimated that approximately 15% of the UK's salt intake is from 78 foods eaten outside the home (Guthrie, Lin, & Frazao, 2002; He et al, 2010). However, the 79 majority of previous studies have focused on fast or processed food (products bought from fast 80 food chain outlets or supermarkets) only, not taking into account other out of home meal options 81 such as takeaway food (Webster et al, 2010; Ni Mhurchu et al, 2011) . It has been reported that 82 ethnic cuisine, especially Chinese and Indian, is one of the most popular types of takeaway foods 83 in the UK (Mintel Report, 2009 ). Furthermore, sodium intake in Northeast Asia is extremely high 84 and ranges from 4651 mg to 6267 mg per day (11.6 -15.7 g salt per day) depending upon region, 85 which reflects the traditional cooking practices such as using monosodium glutamate, pickles, soy 86 sauce and other sauces which contain sodium (Anderson et al., 2010; Brown et al, 2009 ). It may 87 be expected that meals prepared in oriental takeaway outlets in the UK also contain a high level of 88 sodium. 89
Taking into account the high prevalence of takeaway food consumption and a lack of 90 information regarding nutritional quality of takeaway meals, there is an urgent need to determine 91 the nutritional content of takeaway dishes. Therefore, the aim of the present study was to evaluate 92 salt levels in popular hot takeaway meals from small, independent outlets in the Merseyside and 93
Wirral region, UK. 94
Materials and methods 95

Collection and analyses of takeaway meals 96
For the purpose of this study, a takeaway meal was defined as food purchased from out of 97 home food outlets or ordered for home delivery, which was ready for immediate consumption and 
Statistical analyses 117
The data were analysed using SPSS version 17.0 (SPSS Inc., Chicago, IL, USA) and p < 118 0.05 was considered statistically significant. The adjusted significance level of 0.004 was used 119 when multiple comparisons were made. The normality of distribution of analyzed variables was 120 checked with histograms, Kolmogorov-Smirnov and Shapiro-Wilk tests. Due to non-normal 121 distributions, data are expressed as medians with interquartile range (25 th and 75 th percentiles). 122
The takeaway meals were classified into five groups according to their origin: 1. Chinese meals, the Kruskal-Wallis test and the Mann Whitney U-Test. Salt levels in takeaway meals were 126 compared with the UK target of 6 g (Food Standards agency, UK, 2009). 127
Results 128
The median salt content in takeaway meal categories is shown in Table 1 . Pizzas were 129 characterised by the highest salt content per portion (9.45 g (6.97-12.83), followed by Chinese 130 meals (8.07 g (5.47-10.99g)), Kebabs (6.21 g (4.01-8.35)) and Indian meals (4.73 g (3.61-6.10)). 131
Chinese meals had the highest salt density (7.4 g / 1000 kcal (5.49-10.76)) amongst all 132 analysed takeaway meal categories (p<0.001). The salt content in English takeaway foods was 133 significantly lower (p<0.001) than the salt content in the other categories, and this was observed 134 for comparisons made per 100 g, per portion and per 1000 kcal. 135
In addition, significant differences in the salt content between meals in the same category 136 were reported (Table 2) with the other Indian meals (p < 0.005); however, the salt level did not vary significantly between 150 pizzas (regardless of the different toppings). It is important to note that the median portion size 151 for Chinese meals was significantly higher, than English, pizza and kebab meals (p < 0.001) 152 (Table 1, Figure 2 ) which could account for the higher levels of salt in the above mentioned 153
Chinese meals. 154
None of the 23 analysed takeaway meal types contained less than one third of the UK salt 155 target of 6 g per day (Food Standards Agency, UK, 2009), and the average meals provided from 156 37 to 216% of this target ( Table 2) The results of the present study indicate a very high level of salt in hot takeaway meals in 169 the UK. It was observed that a single portion of an average takeaway meal contained more than 170 half of the Food Standards Agency, UK, (2009) target of 6 g per day of salt, with some meals 171 providing more than 200%. In addition, 60% of the analysed meals were characterised by 172 extremely high salt density, and provided about 6 g of salt per 1000 kcal. It should also be noted concentration in English meals may be higher, as many people add salt to chips (North & Neale, 175 1995) . 176
Although no current data exist regarding salt content in takeaway foods purchased from 177 small independent outlets in the UK, a high salt level in other popular out of home meals seems to 178 be common in other countries. Lachat Salt and other sodium containing seasonings are ubiquitous components of diets around 187 the world and many people believe that salt enhances the palatability of foods (Mattes, 1997) . 188
Some studies indicated that salt may possess addictive properties, and it has been reported that 189 salt taste preferences are highly dependent on the salt level in the diet (Tekol, 2006) . It can be 190 suggested that continuous exposure to salty foods may alter the salt taste preferences and lead to 191 the overconsumption of sodium. Kim et al. (2009) observed that Korean adolescents who were 192 more likely to visit fast food establishments had a significantly higher preference for salt taste. 193
Due to both high sodium concentration and high sodium density, takeaway foods may 194 significantly contribute to daily sodium intake from just a single meal. The results of a study by 195 Clemens et al. (1999) showed that women who reported eating out of home more than six times 196 during the week had significantly higher sodium intake than individuals who ate away from the 197 home less frequently. Findings were similar among US adults and children where fast food consumption was associated with significantly higher sodium intake ( (Paeratakul, Ferdinand, 199 Champagne procedures of food preparation in the small outlets as variability in the salt level across the same 224 kind of meals have been found to be very high. As takeaway meals from these types of outlets are 225 increasing in popularity (Mintel, 2009 ) and may be an important contributor to daily sodium 226 intake for a substantial percentage of the population, a different government programme to 227 encourage the reduction of salt levels in food prepared in the private catering sector is needed. As A different approach of labelling has been issued in Finland (Pietinen, Valsta, Hirvonen, & 245 Sinkko, 2007) . Food products must contain a 'high salt product' warning if salt content exceeds a 246 maximum limit. If the salt level meets a set low salt limit, products may be voluntary marked as they are not sure about recommended daily salt intake, as they may use only 'low salt product' or 249 'high salt product' information. 250
The most effective strategy to reduce salt intake in populations should involve changes in 251 the food environment, recipe reformulations, altering the food preparation process and consumer 252 education. Recent studies from Australia (Grimes, Riddell, & Nowson, 2009) and UK (Food 253 Standard Agency, UK, 2007) indicated that less than 50% of participants were concerned about 254 the amount of salt in their diet and only 5% of them were able to correctly identify the current 255 recommended daily salt intake (Grimes, Riddell, & Nowson, 2009). 256
Conclusion 257
The present study is one of the first designed to evaluate the salt content in hot takeaway 258 meals from small independent outlets in the UK, and obtained results show that salt concentration 259 in these kinds of food is alarmingly high. To enable the UK population to meet the recommended 260 daily salt intake a significant reduction in the salt content of hot takeaway meals should be 261 considered. 
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